In order to quantitatively evaluate the effect of fly ash (FA) as partial replacement of cement on the life-cycle environmental impact of concrete, a comprehensive database including 4023 laboratory mixes and 2120 plant mixes was analyzed. The environmental loads on the life-cycle assessment were quantitatively converted into environmental impact indicators through categorization, characterization, normalization and weighting process. The life-cycle environmental impacts of concrete could be classified into three categories including global warming, photochemical oxidant creation and abiotic resource depletion. Furthermore, these environmental impacts of concrete was decreased with the increase of the replacement level of FA and governed by the unit content of ordinary portland cement (OPC). As a result, simple equations to assess the environmental impact indicators could be formulated as a function of the unit content of binder and the replacement level of FA.
연구의 방법 및 범위
), the following transport system was assumed: all of the cementitious materials are transported by a 23 ton capacity hydraulic truck, while aggregates are transported by a 15 ton capacity dump truck; and the fresh concrete produced from the plant is transported to a building site by a 6 m3 capacity transit-mixer truck. Water drawn from Han-river is assumed to be used for concrete mix. 
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